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http://dx.doi.org/10.1016/j.jfma.201The central granular cell odontogenic tumor (CGCOT) is a rare odontogenic neoplasm, usually
occurring in the mandible of middle-aged women. Previous studies have reported only 34
cases, all of whom were white or black individuals. The present study reports an additional
case of CGCOT, occurring in the posterior mandible of a 69-year-old Taiwanese man. To the
authors’ knowledge, this is the first reported case in Oriental people. The odontogenic epithe-
lium exhibited strong positive immunoreactivity for pan-cytokeratin, and focal weak staining
for bcl-2. The granular cells showed strong positivity for vimentin and a1-antichymotrypsin,
and focal weak staining for carcinoembryonic antigen (CEA), neuron-specific enolase (NSE),
and CD68. These features indicated a mesenchymal origin and possible histiocytic lineage
for the granular cells. This study also presents a literature review and describes immunohisto-
chemical features of the tumor.
Copyright ª 2012, Elsevier Taiwan LLC & Formosan Medical Association. All rights reserved.Introduction
Central granular cell odontogenic tumor (CGCOT) is a rare
odontogenic benign neoplasm comprising varying amounts
of large eosinophilic granular cells and an apparentlyhave no conflicts of interest
ction 2, Nanya South Road,
Taiwan.
com (C.-C. Tsai).
ight ª 2012, Elsevier Taiwan LLC
2.04.011inactive odontogenic epithelium. There have been 34 cases
of CGCOT reported, using varied terminology.1e21 The
recent classification of odontogenic tumors of the World
Health Organization does not include CGCOT; however,
many authors regard this type of tumor as a distinct entity,
recently naming it CGCOT.13e18,20
CGCOT tends to surface in the mandible, occurring
especially in women oplder than 50 years. Previously re-
ported cases all regarded white or black people. The
present study reports the first case of CGCOT occurring in
an Oriental person.& Formosan Medical Association. All rights reserved.
Figure 1 A well-demarcated radiolucent lesion noted in the
left mandibular bone.
Table 1 Immunohistochemical findings.
Antibody Cell immunoreactivity
Granular Epithelial
Cytokeratin  þ
Vimentin þ 
Carcinoembryonic antigen þ/ 
Neuron specific enolase þ/ 
Bcl-2  þ/
a1-antitrypsin  
a1-antichymotrypsin þ 
CD68 þ/ 
þ/e Z focal weak staining.
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Clinical findings
A 69-year-old Taiwanese man attended the Oral Maxillofa-
cial Surgery Clinic of the Far Eastern Memorial Hospital,
New Taipei City, Taiwan, complaining of swelling of the left
lower posterior gingiva for one month. He had a medical
history of L-spine spondylosis and adenomatous polyp of the
colon with high-grade dysplasia. Intraoral examination
revealed a firm, asymptomatic swelling on the left side of
the mandible. The overlying mucosa showed focal
erythematous change with a smooth surface. The pano-
ramic radiograph showed a well-demarcated radiolucent
lesion measuring 4.0 cm in greatest dimension, centrally
located over the ramus area of the left mandibular bone,
with involvement of the apex of the second molar tooth and
bulging into the retromolar pad (Fig. 1). After a clinical
diagnosis of bone tumor, a surgeon performed tumor exci-
sion with extraction of the second molar tooth. During theFigure 2 (A) Granular cells revealed eccentric nuclei and eosinop
magnification 200). (B) Odontogenic epithelium with vacuolated
200).operation, the surgeon noted lingual plate destruction. A
rubber-like capsule surrounding the tumor was also found.
The postoperative clinical diagnosis was ameloblastoma. No
tumor recurrence had occurred 2 months after the
operation.Pathological findings
Gross pathology: The tumor arrived for pathological
examination as 6 tissue fragments measuring up to
2.8  0.9  0.8 cm, and fixed in 10% neutral buffered
formalin. The tumor fragments were white to slightly
yellow, and the cut surface was smooth, homogenous, and
firm.
Histological and immunohistochemical analysis: Micro-
scopic examination revealed a submucosal tumor
comprising sheets or lobules of large polygonal granular
cells (Fig. 2A). The nuclei were round to ovoid and slightly
eccentric. The cytoplasm was uniformly finely granular and
eosinophilic. The stroma contained foci of thin-walled
vessels and fibrous-connective tissue. Focally myxoid and
clear cell-like appearances were noted, suggesting
a degenerative change. Inactive odontogenic epithelium
comprising cords and nests of cuboidal to low columnar
basal cells were dispersed between the granular cells.
Epithelial cells containing a clear cytoplasm werehilic granular cytoplasm (hematoxylin and eosin stain, original
changes (hematoxylin and eosin stain, original magnification
Figure 3 (A) Vimentin staining. Granular cells show strong diffuse immunoreactivity, and the odontogenic epithelium is negative.
Cellular debris in the background (original magnification 200). (B) a1-antichymotrypsin staining. Granular cells show diffuse
immunoreactivity, whereas the odontogenic epithelium shows no immunoreactivity (original magnification 200). (C) S-100
staining. Granular cells are negative for S-100 (original magnification 200). (D) Cytokeratin staining. Odontogenic epithelium
shows positive immunostaining, but the granular cells are negative for cytokeratin (original magnification 200).
Central granular cell odontogenic tumor 323a common feature (Fig. 2B). Calcifications or cementum-
like material were absent. There was no evidence of
mitotic activity or necrosis. The cytoplasm of the granular
cells was positively stained with periodic acideSchiff stain.
Table 1 summarizes the immunohistochemical findings.
The granular cells showed strong immunopositivity for
vimentin and a1-antichymotrypsin (Fig. 3A,B), and focal
weak staining for carcinoembryonic antigen, neuron-
specific enolase, and CD68. In addition, focally abundant
cell debris was highlighted under the vimentin stain. Both
epithelial and granular cells were negative for S-100
(Fig. 3C), smooth muscle actin, desmin, CD1a, a1-
antitrypsin, and lysozyme. The odontogenic epithelium
exhibited strong positive immunoreactivity for pan-
cytokeratin (Fig. 3D) and focal weak staining for bcl-2.
The Ki-67 labeling index was low (<5%). Few dendritic-
like cells surrounding odontogenic epithelial cords were
immunopositive for S-100, vimentin, CD68, CD1a, and bcl-2
stains.
According to the morphological and immunohistochem-
ical findings, pathologists made a diagnosis of CGCOT.Discussion
Werthemann1 first described the CGCOT in 1950, using the
term “spongiocytic adamantinoma”. Later, other investi-
gators named the lesion “granular cell ameloblastic
fibroma”,2,3,5,6 “central granular cell tumor of thejaws”,7,12,13 “central granular cell odontogenic
fibroma”,8,10 or “central odontogenic fibroma, granular cell
variant”.11,20 Most investigators currently prefer to use the
designation “central granular cell odontogenic tumor”.
Investigators first considered CGCOT to be a variant of
ameloblastic fibroma.2 White et al,7 however, disagreed
with this classification for the following reasons: (1) lack of
primitive-appearing mesenchymal tissue; and (2) no
proliferative activity of the strands of odontogenic
epithelium or histodifferentiation toward enamel organ-
like structures. The presence of these two features is
characteristic of ameloblastic fibroma. Other investigators
observed areas of unequivocal odontogenic fibroma-like
area transitioning into the granular-cell component9,20
and regarded the mesenchymal odontogenic granular cells
as fibroblasts. The CGCOT shows similar clinicopathologic
features to central odontogenic fibroma, such as age of
presentation (age 45.8 vs. 40 years), location (more often in
the mandible than in the maxilla), and female preference.
The difference between these two lesions is the lack of
a cell-rich fibroblastic stroma in CGCOT, which is present in
central odontogenic fibroma.22 Recently, a case presented
with features of both central odontogenic fibroma and
CGCOT.24 Investigators considered the tumor to be a colli-
sion lesion or a subtype of central odontogenic fibroma.
The histogenesis of the granular cell in CGCOT remains
undetermined. In a study by Brannon et al, immunohisto-
chemical and electron microscopic findings supported
that the granular cells are mesenchymal in origin, with
Table 2 Clinicopathologic details of reported cases of
central granular cell odontogenic tumor.
Total case
number
35
Age Mean, 45.8 y (range, 16e77 y)
Sex Female, 25; male, 9; unknown, 1
Race White, 13; Black, 9; Oriental, 1;
unknown, 12
Tumor site Mandible, 25; maxilla, 8;
unknown, 2
Laterality of
the tumors
Left, 16; right, 9; side unknown, 10
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Some reports noted immunoreactivity for histiocytic
markers, such as a-1-antitrypsin (AAT),10,13,17 a-1-
antichymotrypsin (AACT),13,17 lysozyme,13,17 CD68,15,17
and HLA-DR.12 However, prior studies have also observed
AACT, AAT, and CD68 immunoreactivity in granular cell
ameloblastomas and other nonmacrophage-derived
tumors.13,15 Granular cell OKT6 (CD1) positivity in one re-
ported case12 suggested a Langerhans cell origin, but later
studies (including the current case) demonstrated negative
immunoreactivity for CD1a.17,19 At an ultrastructural level,
many granular cells contained lysosome-like particles.
Initially, investigators considered these particles identical
to those observed in the granular cell “myoblastoma”
(granular cell tumor),7 but currently do not regard them as
specific for any particular cell line.15
To date, studies have reported 35 cases of CGCOT,
including the current case (Table 2). The age range was 16
to 77 years, with a mean of 45.8 years. The sex was known
in 34 cases; 25 (73.5%) cases were of women. The race was
known in 23 cases: 13 (56%) white and nine (39%) black
people, and one (4%) Oriental person (the current case).Table 3 Differential diagnosis of central granular cell odontoge
Differential diagnosis Clinical appearance H
Central granular cell
odontogenic tumor
Female predominance,
more common in mandible
than maxilla
G
o
Granular cell tumor Most common in tongue P
e
Granular cell ameloblastoma Most common in mandible G
t
Congenital epulis of the
newborn
Newborns, more common
in maxilla than mandible
G
v
e
Peripheral granular cell
odontogenic fibroma
Arising in gingiva S
Central odontogenic fibroma,
epithelium-rich
type (WHO-type)
Female predominance,
more common in mandible
than maxilla
C
t
i
eThe most common site was the premolar or molar region.
The location of the tumor tended to be the mandible (25
cases, 75%), or to a lesser extent, the maxilla (8 cases,
24%). For cases in which the investigators knew the later-
ality, there was a slight preference for tumor growth on the
left side (16 cases, 64%), as opposed to the right side (nine
cases, 36%). However, this tendency occurred in the
mandible (left: 13, right: six) but not in the maxilla (left:
three, right: three). In the current case, the tumor was
almost entirely composed of granular cells and odonto-
genic epithelium strands, and therefore, did not present
with the typical solid sheet of spindle fibroblastic cell
characteristic of central odontogenic fibroma. Of the
immunohistochemical markers for histiocyte, the granular
cells showed positive immunoreactivity for a1-
antichymotrypsin, focal equivocal staining for CD68 and
lysozyme, but negative immunoreactivity for a1-anti-
trypsin. The current case is the first reported case of
CGCOT occurring in Oriental people, although one previous
study described a Japanese woman having peripheral
GCOT.23 Peripheral GCOT is rarer than the central type,
with only 4 cases reported since 1976.23,25 These tumors
surface on gingival tissue without a centrally located bone
lesion, in contrast to CGCOT, which is always intraosseous.
The morphologic appearance and immunohistochemical
results were similar to those observed in CGCOT.17 In our
case, although the tumor involved the regional soft tissue,
it was still appropriate to classify it as a central rather than
peripheral type.
The differential diagnosis of granular cells in the oral
cavity includes granular cell tumor, granular cell amelo-
blastoma, and congenital epulis of the newborn (Table 3).10
Morphologically, granular cells of granular cell tumors show
similarities to those of CGCOT. However, strong immuno-
reactivity for the S-100 protein in granular cells of granular
cell tumors can easily distinguish them from CGCOT
cells, which are consistently negative for the S-100 protein.
Granular cell ameloblastoma is a variant ofnic tumor.
istopathologic feature Immunoreactivity
ranular cell with
dontogenic epithelium
Granular cell:
Cytokeratin()
S-100()
Odontogenic epithelium:
cytokeratin(þ)
lump granular
osinophilic cell
S-100(þ)
ranular cell replacing
he stellate reticulum cells
Cytokeratin(þ)
S-100()
ranular cell with prominent
asculature, scatter odontogenic
pithelium
Cytokeratin()
S-100()
imilar as CGCOT Similar to CGCOT
ellular fibroblastic connective
issue, islands or strands of
nactive-looking odontogenic
pithelium
Cytokeratin()
S-100()
Central granular cell odontogenic tumor 325ameloblastoma, which shows changes within the epithelial
islands, with granular cells replacing the stellate
reticulum-like cells. These granular cells are immuno-
positive for cytokeratin, but immunoreactivity for S-100
protein remains inconclusive.9 Congenital epulis of the
newborn, also called congenital granular cell epulis, occurs
mainly in the alveolar ridges of newborns. The tumor cells
are immunopositive for vimentin and neuron specific
enolase, but demonstrate no immunoreactivity for cyto-
keratin or S-100 protein. The histological and immunohis-
tochemical features of congenital epulis of newborns are
similar to these of CGCOT, but the differing ages of
patients may be helpful in distinguishing between these
two tumors.
The prognosis of CGCOT is good. All reported cases
received treatment through excision and/or curettage.
Brannon et al reported one case that recurred 13 years
after treatment.17 Another study reported a case of GCOT
exhibiting clinicopathological features of malignancy.18
The malignant tumor cells exhibited nuclear pleomor-
phism, prominent nucleoli, and mitotic figures, with
extensive invasion of the oral and respiratory mucosa and
the adjacent soft tissues. Immunochemical findings were
similar to those from other previously reported cases,
except for the observation of a high Ki 67 index (21%) in
granular spindle cells. The patient experienced tumor
recurrence 16 months after radical surgery. This case
indicated the potential of CGCOT for malignancy; if clinical
and histopathological examinations identify aggressive
behavior, more aggressive treatment and longer clinical
follow-up is necessary.References
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